Oxirapentyn A (1), oxirapentyn B (2), and oxirapentyn E (3) were examined for their ability to stimulate growth of seedling roots of barley (Hordeum vulgare L.), buckwheat (Fagopyrum esculentum Moench), corn (Zea mays L.), soy {Glycine max (L.) Merr.}, and wheat (Triticum aestivum L.). It was shown that the stimulatory effects depend on the chemical structure of the oxirapentyns and on the plant species. Compounds 1, and 2 are efficient for growth of seedling roots of barley, and wheat, whereas compound 3, at different concentrations, stimulates growth of seedling roots of maize, soy, and wheat. These compounds can be recommended for field study as plant growth stimulators.
Marine organisms provide a rich source of pharmaceutically active compounds [1] . Fungi of the genus Isaria are known to produce a variety of secondary metabolites including insecticidal cyclodepsipeptides from I. cretacea [2] and I. felina [3] , powerful immunosuppressant myriocin from I. sinclairri [4] , N6-(2hydroxyethyl)adenosine from Isaria sp. [5] , which behaves as a Ca 2+ antagonist and an inotropic agent, and the isariotins and cycloaspeptides from I. farinosa [6, 7] , which displayed cytotoxic activities against various human tumor cell lines.
Oxirapentyns A and B, isolated from I. felina KMM 4639, have low cytotoxic activity against human malignant melanoma SK-Mel-5, SK-Mel-28 and breast cancer cells T-47D with IC 50 values of 25, 19 and 17 µM, respectively, and antimicrobial activity against Staphylococcus aureus and Bacillus subtilis with minimum inhibitory concentrations of 140 µM and 150 µM, respectively [8] . The effect of these compounds on the growth of crops has not been studied.
In the course of our search for new agrochemicals to improve harvest quantity and quality we examined three structurally diverse marine, highly oxygenated chromene derivatives, namely oxirapentyn A (1), oxirapentyn B (2), and oxirapentyn E (3) ( Figure  1 ), for their ability to stimulate growth of seedling roots of barley (Hordeum vulgare L.), buckwheat (Fagopyrum esculentum Moench), corn (Zea mays L.), soy {Glycine max (L.) Merr.}, and wheat (Triticum aestivum L.). Tables 1-3 , stimulatory effects depend on the structure of the oxirapentyns and on the plant species. Oxirapentyn A (1) showed the maximum stimulatory effect (119.0 and 115.3%) on the growth of seedling roots of barley and wheat at a concentration of 0.001 and 10.0 µg/mL, respectively. Oxirapentyn B (2), which differs from 1 by the presence of a hydroxyl group instead of a keto group, had the maximum stimulatory effect (120.0, 111.3, 116.3%) on roots of barley, soy and wheat at concentrations of 0.0001, 0.01 and 0.1 µg/mL, respectively. (1), buckwheat (2), maize (3), soy (4) and wheat (5) . a Control = 100%. b significantly different from control group. Oxirapentyns A, B and E, isolated from the marine derived strain of Isaria felina (DC.) Fr, had a selective effect on the growth of seedling roots of crop plants. So, oxirapentyns A and B effectively acted on the growth of seedling roots of barley and wheat, and oxirapentyn E on the growth of seedling roots of buckwheat and maize. Our results agree with published data, according to which some metabolites of marine organisms stimulate root growth of seedlings. The same effects were observed for the steroid glycosides from the starfish Asteropsis carinifera [9] , diterpene glycosides from Acremonium striatisporum [10] , decumbenones from Aspergillus sulphureus [11] , alkaloids from Aspergillus fumigatus [12] , and oxirapentyn E from the marine isolate of the fungus Isaria felina [13] on the root growth of seedlings of monocotyledon and dicotyledon plants. 
As seen in

Isolation of oxirapentyns A, B and E:
The fungal mycelia, along with the medium, were extracted 3 times with ethyl acetate. The extract was evaporated and the residue (0.8 g) was chromatographed on a silica gel column (2 x 10 cm), eluting sequentially with n-hexane and n-hexane -ethyl acetate (step gradient, 35:1 → 10:1) yielding oxirapentyn A (30 mg), oxirapentyn B (24 mg) and oxirapentyn E (8 mg).
Phytoregulating activity:
The seeds of corn (Zea mays L.), buckwheat (Fagopyrum esculentum Moench), soy (Glycine max (L.) Merr.), barley (Hordeum vulgare L.) and wheat (Triticum aestivum L.) were harvested in 2012. The assay was adapted from a published method [10] . Twenty dry seeds were placed on a strip of filter paper (12 cm  42 cm) and moistened with a solution of a test compound at different concentrations (0 -10 µg/mL). Strips were rolled and placed into beakers with a solution of test compound (100 mL) to incubate for 3 days at 26-27°C. Seeds grown in distilled water were used as a control. Tests were carried out for each concentration in triplicate. The length of a main root of a seedling was measured after incubation. The length of roots of a control was taken as 100%. Results were expressed as a percentage of the control (M ± se). Data were analyzed using Origin 7.0 software. The significance of the results between control and test samples was estimated using the Student t-criterion (p < 0.05).
